Purpose: Comprehensive nursing care services are provided for patient-centered nursing care in Korea. This study was conducted to compare differences in the frequency and elapsed time of nursing activities between comprehensive nursing care units and general medical-surgical units. Methods: This is a descriptive study design using direct observation of nursing care activities. A time and motion study on the frequency and elapsed time of nursing activities provided by nurses was conducted in the comprehensive nursing care units and general units of two small-to-medium sized hospitals. Data were collected for 64 hours in each hospital, through a two-way method using a checklist and a camera recorder. Results: The total number of nursing activities, activities provided per patient and patient safety care including clinical assessment and treatment were higher in the comprehensive nursing care units compared to general units. We found similar findings regarding the duration of nursing activities. Conclusion: Comprehensive nursing care units provide patient-centered nursing care and have a broader range of nursing activities for patient safety than general units. Assessments conducted to meet nursing needs and to promote safe nurse staffing should reflect the characteristics of the nursing tasks performed in comprehensive nursing care units.
INTRODUCTION

Background
There are great concerns about safe nurse staffing to provide appropriate healthcare services worldwide [1] . In Korean culture, inpatient care has traditionally been considered as a responsibility of the family [2] . To resolve this problem, the government implemented a pilot trial of comprehensive nursing care services in 2013 to reduce the care burden of families and to improve patient safety. A team nursing system was adopted, which was composed of professional healthcare personnel who provide holistic nursing services, including care previously provided by family members. After the outbreak of the Middle East respiratory syndrome in 2015, which revealed system failure of the existing hospitalization system that threatened patient safety, the government established a framework for patient-centered nursing care by accelerating the expansion of the number of comprehensive nursing care units (CNUs) and by improving inpatient-reimbursement systems and related health policy [3] .
The comprehensive nursing care service is intended to provide holistic nursing services to patients by nurses in hospitals; thus, the nurse to patient ratio was arranged to be 1:5~7 for tertiary hospitals, and 1:10~16 for primary hospitals. This nurse-to-patient ratios are higher than current nurse to patient ratio in general units [4] . Consequently, implementation of the comprehensive nursing care service resulted in a major change in the scope of nursing care, as nursing activities previously provided by patients' family members or informal caregivers became the responsibility of nurses and other nursing staff [5] .
Various aspects of general nursing care not directly provided by nurses in the general units (GUs), such as oral care, bathing, and meal assistance, were included in the nursing activities in the CNUs [6] . Additionally, there is greater emphasis on managing patient well-being through measures such as pain assessments with regular observation of patients, and communication with patients such as patient education, counseling, emotional support and the duration of contact was increased [7, 8] . Previous studies found that the increase in the proportion of direct nursing care provided to inpatients in CNUs resulted in positive outcomes, such as decrease in patient safety incidents; improvements in patient indicators including pressure ulcers and falls; and increases in patients' satisfaction with nursing care service [9, 10] . At a time when the elderly population is growing rapidly and the importance of managing chronic illness emerges, the need for CNUs is increasing because such positive outcomes of CNUs are necessary for nursing care of the older population [11] . However, the service brought new problems that had not been encountered in the GUs, including work overload exceeding the nurse staffing level, ambiguity of nursing activities among the nursing staff, and unnecessary personal requests from patients [5] . Therefore, the differences in the nursing activities between CNUs and GUs have received attention. A comprehensive investigation of differences in the nursing activities between CNUs and GUs, is required for stable implementation of the comprehensive nursing care services system to systematically analyze nursing needs and safe nurse staffing. However, previous studies have only analyzed the frequency of nursing activities by using electronic nursing record [6] or self-administered surveys, which have limitations, as these studies have failed to analyze the time spent to provide various nursing activities [7] . The only observational study that has been conducted presented the level of nurse staffing required for CNUs, based on an analysis of nursing activities and average daily working hours of nurses in GUs in a tertiary hospital [12] .
Therefore, this study was done to closely examine the nursing activities in GUs and in CNUs using a two-way method including direct observation and camera recording in small-medium sized hospitals. Nursing activities were compared according to the characteristics of each unit and by shift. By investigating the nursing activities through direct observation, this study hoped to provide important knowledge to support and staffing management and improvements of patient safety in CNUs in the future.
Aim of Study
This study was conducted to compare nursing activities between CNUs and GUs in small-to-medium sized hospitals, and the specific objectives of the study were as follows.
 To compare the frequency and elapsed time of each nursing activity provided by nurses working in CNUs and GUs.  To compare the frequency and elapsed time of nursing activities provided for each patient in CNUs and GUs.
METHODS
Study Design
This was a descriptive study conducted to analyze differences in nursing activities between CNUs and GUs.
Sample and Settings
An observational study was conducted in two smallto-medium sized hospitals located in Seoul during June and July 2018. We examined the frequency and elapsed time of direct and indirect nursing activities provided by nurses during a 64-hour period in CNUs and in GUs during the day and evening shifts. The observed CNUs utilized team nursing care delivery models for CNUs and as the functional nursing care delivery models commonly used in small-to-medium hospitals for GUs. The nurses to be observed were selected as nurses with at least three months of experience in CNUs or in GUs.
Data Collection
A time and motion study was conducted to measure the frequency and elapsed time of nursing activities. Data were collected only for the day and evening shifts during the 4 days considering the characteristics of small-to-medium sized hospitals, which minimize nursing activities and staff during the night shift. To precisely examine the direct and indirect nursing activities and the elapsed time of those activities, data were collected using a two-way method in which the frequency of nursing activities was recorded on a checklist developed for this observational study and the nursing activities were recorded with a video camera.
A total of 4 investigators were involved in this study, all of whom received relevant training prior to data collection. The training section includes the purpose of study, items in the checklist, how to use the camcorder, and how to measure the elapsed time. Accompanied by a nurse who agreed to participate in the study, an investigator videotaped nursing activities on each shift during the study period, and simultaneously recorded using the checklist. Nursing activities were measured from the start of the night-day shift handover until the end of the evening-night shift handover. The starting point of each nursing activity was the time of arrival in the patient room, and the ending point was the time that the nurse left the patient room after providing the nursing care for every single activity, and the time before the start of the next nursing activity for multiple activity. Medication and peripheral intravenous (IV) line treatment were divided into medication and IV preparation as an indirect nursing activity and medication and IV-line administration as a direct nursing activity. The camcorder used for making video recordings was a JW-8600 model (JUN WORLD, Seoul, Korea). The nursing activities were recorded in an Audio Video Interleave (AVI) file format with resolution of 1920 × 1080. The GUs utilized a functional nursing care delivery model, whereas the CNUs utilized a team nursing delivery model; thus, data collection and analysis were conducted by following the "acting nurse" who is responsible for all of the nursing activities within the GU. The items on the checklist were adopted from the Korean Patient Classification System (KPCS-1) developed by Song et al. [13] the items of direct nursing activities presented in the study by Moon et al. [14] , and the items of indirect nursing activities presented in the studies by Moon et al. [14] and by Hwang [15] and modified by the authors.
Data Analysis
The frequency and the elapsed time of each nursing activity were analyzed in Microsoft Excel 2016 based on the data collected by the checklist. The frequency and the elapsed time of the nursing activities provided per patient were obtained as mean values by dividing the corresponding values in data collected from each work shift by the number of patients overseen by the nurse during the corresponding shift. Seventy-one gigabytes of data were collected using the camcorder; these videos were utilized to increase the overall reliability of data through a precise examination of whether the items were appropriately marked on the checklist during the analysis, as well as to evaluate the elapsed time of nursing activities.
Ethical Considerations
This study received approval from the Institutional Review Board of *** University (No. 153-13). Data was collected from nurses after obtaining informed consent from those who agreed to participate in the study. During data collection, the nurses and the patients were informed about the process of data collection for research. Persons and activities other than the nursing activities of the nurses who agreed to participate in the study were not recorded, and video recordings were discontinued when a patient's face or other body parts were exposed. Table 1 presents the general characteristics of the 2 CNUs and the 2 GUs of the 2 hospitals that participated in this observational study. Nurses working in the CNUs, which utilized a team nursing delivery model, were each responsible for 10~13 patients; however, nurses working in the GUs, which utilize a functional nursing care delivery model, were each responsible for 25~28 patients, and only 1 or 2 nurses were responsible for the nursing activities of the entire unit (Table 1) . 
RESULTS
General Characteristics of the Investigated units
Nursing Activities Provided by Nurses
1) Frequency and elapsed time of each nursing activity
The frequency of direct nursing services performed in the CNUs was as follows: 36.9% time for medication and intravenous (IV) line administration, followed by 18.8% for assessment and monitoring. In the GUs, there were 42.9% of medication and IV-line administration, which also accounted for the highest percentage. A difference from the CNUs, however, was that measurements were the next most frequently-performed activity (19.1%). Assessment and monitoring exhibited higher frequency in the CNUs than in the GUs. The activity with the greatest difference in frequency was assessment and monitoring, which accounted for 18.8% of time in the CNUs and 7.7% in the GUs ( Table 2) .
Upon examination of indirect nursing activities, information management accounted for the highest percentage of time spent in both the CNUs and GUs, accounting for 38.0% and 30.7%, respectively.
Among the direct nursing activities, medication and IV-line administration took 407 minutes (39.5%) in the CNUs and 527 minutes (44.0%) in the GUs; in both types of wards, medication and IV-line administration required the greatest amount of time among the total direct nursing activities. However, there were differences between the two wards in the subsequent order of the time required by other direct nursing activities. In the CNUs, medication and IV line administration was followed by assessment and monitoring (148 minutes, 14.4%) and then by nursing interventions (140 minutes, 13.6%), whereas it was followed by measurements (167 minutes, 14.0%) and patient education (147 minutes, 12.3%) in the GUs. More time was taken by assessment and monitoring, nursing interventions, nutrition/elimination, and respiratory care in the CNUs than in the GUs, and the direct nursing activity with the greatest difference in the percentage of elapsed time was assessment and monitoring, which accounted for 148 minutes (14.4%) in the CNUs, but only 74 minutes (6.2%) in the GUs. Additionally, the percentages of elapsed time of medication and IV-line administration (44.0%) and patient education (12.3%) were greater in the GUs than in the CNUs (39.5% and 6.3%, respectively).
Although information management and communication accounted for the greatest amount of time among the indirect nursing activities in both wards, information management accounted for more time in the CNUs (674 minutes, 42.6%) than in the GUs (597 minutes, 37.6%).
2) Frequency and elapsed time of nursing activities provided per patient
The frequency and the elapsed time of nursing activities provided per patient on each shift were 9.55 events and 30.42 minutes, respectively, in the CNUs, and 4.40 events and 12.89 minutes, respectively, in the GUs; thus, patients in the CNUs had longer, more frequent contact with the nurses than patients in the GUs ( Table 3) .
The frequency of all direct nursing activities and the elapsed time of all activities, excluding hygiene, were greater in the CNUs. Medication and IV-line administration was the most frequent direct nursing activity in both the CNUs (37.2%) and the GUs (43.0%). The next most frequent direct nursing activity in the CNUs was assessment and monitoring (18.8%), followed by measurements (13.8 %), and the next most frequent activity in the GUs was measurements (19.2%), followed by patient education (10.8%). The elapsed time of direct nursing activities in the order of longest to shortest in the CNUs was medication and IV-line administration (4.75 minutes, 39.7%), assessment and monitoring (1.70 minutes, 14.2%), and measurements (1.62 minutes, 13.5%). The corresponding order in the GUs was medication and IV-line administration (2.46 minutes, 44.2%), measurements (0.78 minutes, 13.9%), and patient education (0.67 minutes, 12.1%).
DISCUSSION
This study was conducted to examine the differences in nursing activities provided per patient between CNUs and GUs, and can provide important knowledge regarding nursing activities and nursing needs in CNUs.
Although the frequency and elapsed time of all direct nursing activities were higher in the GUs than in the CNUs, the frequency and elapsed time of direct nursing activities provided per patient were higher in the CNUs. This discrepancy may be attributed to the difference in the number of patients per nurse. The CNU utilizes a team nursing model, and thus the subjects of the study were the nurses responsible for a single team (about 10~ 13 patients). In contrast, the general unit utilizes a functional nursing care delivery model, and the subjects were therefore the acting nurses responsible for the nursing activities of the entire unit (about 25~28 patients).
The elapsed time of direct nursing activities provided per patient in the CNUs (based on an 8-hour shift) was 11.97 minutes, which was more than twice that of the GUs (5.56 minutes). These results indicate that patients in the CNUs, with less number of patients per nurse, had more frequent and longer interact with nurses than patients in the GUs. In a previous study, the average number of patients per nurse in CNUs of secondary hospitals was 10 [16] , similar to the result of our study. This ratio is slightly different from that of GUs of secondary hospitals, in which one nurse was responsible for approximately 18 patients. Additionally, the elapsed time of direct nursing activities in CNUs presented in this study was similar to previous findings (11.3 minutes) among nurses in GUs of tertiary hospitals and secondary hospitals with more than 400 beds [12] . The finding that the level of nurse staffing of CNUs is similar to that of GUs in tertiary hospitals (9.6~12.0 patients per nurse) indicates that nurses working in CNUs can provide a similar amount of per-patient nursing time to that of tertiary hospitals, which have patients with greater disease severity.
Appropriate level of nurse staffing is important for patient safe, high-quality nursing care. The American Nurses Association has emphasized that 'Safe Staffing Saves Lives'-that is, that appropriate levels of nurse staffing is needed for patient safety. Reducing the number of patients per nurse has positive outcomes, including decreases in patients' readmission and mortality rates [17, 18] , decreases in the number of falls, pressure ulcers, and nosocomial infections [19] [20] [21] , and prevention of nurse exhaustion and job dissatisfaction [22] . Because of these positive outcomes, mandated minimum nurse staffing ratios have been applied in California, USA, limiting the nurse-to-patient ratio of the general medical-surgical unit to 1:5 [23] . In Japan, the nurse staffing indicator has been changed to include the number of nurses who provide actual nursing care per patient rather than the total number of nurses employed per patient, and a new category of general care unit was introduced with a higher nurse staffing standard of a 1:7 nurse-to-patient ratio [24] . Therefore, the expansion of CNUs suggests that the number of patients per nurse can be reduced, which can be a health policy to improve recruitment and retention of nursing staff to promote patient safety and quality improvements in nursing care.
In terms of specific nursing activities, the frequency and the proportion of elapsed time of the activities such as assessment and monitoring were more than 2 times higher in the CNUs than in the GUs. This implies that assessments of patients' conditions were more effectively performed in the CNUs than in the GUs. This might be difficult in prioritizing assessment and monitoring due to shortage of nursing staff in GUs. These results are consistent with the findings of previous studies reporting that CNUs showed high performance levels of assessment and monitoring activities [25] and a high frequency of nursing activities associated with patient assessment, such as nurse rounding and pain assessment [6] . Furthermore, communication, including nursing handovers, accounted for a high percentage of elapsed time of indirect nursing activities in the CNUs. This also demonstrates that the CNUs provided more patient-centered nursing care based on a thorough, complete assessment of the patient's condition and patient-nurse communication than the GUs. These advantages are important for providing nursing care to elderly patients. Elderly patients have high co-morbidities with several chronic diseases, and the compensatory capacity of body is reduced, so the rate of disease progression and the manifestation pattern are often different [26] . In addition, more close assessment and patient-nurse communication are needed in patients affected by senility-associated diseases such as stroke and dementia [27] . Therefore, in comparison with GUs, CNUs may be a nursing practice environment that provides both nursing care and emotional support that correspond to the needs of the patients including the elderly through a holistic, therapeutic relationship.
Despite the low nurse to patient ratio in CNUs, outcomes such as job satisfaction, role ambiguity, and work stress varied among studies [5, 6] . According to previous studies [7, 28] , CNUs brought forth new problems that had not been encountered in GUs, including work overload exceeding the standardized nurse staffing [28] . These problems suggest a need to review the current method of nurse staffing, which does not consider the characteristics of the nursing care performed in CNUs or the work intensity of each shift. In Japan, specialized nurses who assess nursing needs and the patient severity continuously evaluate in the nursing unit, and promptly respond to situations that require greater nursing needs by adjusting the nurse staffing. For example, they might designate a higher number of nurses in a week with greater nursing needs due to factors such as patient fluctuation or patient severity [29, 30] . Strategies for efficient management such as variations in nurse staffing must also be investigated in Korea in order to reduce job stress and demand among nurse staff and to improve both the inpatient satisfaction and patient safety.
This study does not reflect the diagnosis and severity of patients in the analysis of nursing needs and does not include the complexity of nursing activities in the classification and comparison of nursing activities. Furthermore, if the observed nurses' career experience had been controlled to a similar level, more valid results could have been obtained. Despite these limitations, this study is significant in that it presents an analysis of data acquired via a direct observational study of approximately 1,770 nursing activities over a total of 128 hours. In addition, a meaningful aspect of this study is that the reliability of the data was ensured by using a two-way method of data collection that combined the use of a checklist with video recordings.
CONCLUSION
In this study an analysis was done of the differences in the frequency and elapsed time of nursing activities, as well as differences in the nursing activities provided per patient, between CNUs and GUs. The results of this study show that direct nursing activities overall, as well as the frequency and elapsed time of nursing activities provided per patient, were higher in the CNUs, indicating that they adequately provided safe, patient-centered nursing care. The characteristics and benefits of CNUs observed in this study, which are a high staffing level and support for patient -centered nursing care on comprehensive nursing service wards analyzed through the results of this study suggest directions for future improvements in the nursing environment.
Based on the results, we present the following suggestions. First, an observational study should be conducted with a comparative analysis of differences in nursing activities among additional types of medical institutions, such as tertiary hospitals or primary hospitals. Second, appropriate staff training and improvements in the evaluation of nursing needs in a way that accounts for differences in nursing activities between CNUs and GUs are required.
